In the present investigation, then novel compound ethyl 4-(3-(2,3-dihydrobenzofuran5carboxamido)phenyl-1,2,3,4-tetrahydro-6-methyl-2-oxopyrimidine-5-carboxylate(DFOC) were synthesized .The synthesized compound have been characterized by using UV-visible, FT-IR, FT-Raman, 1 H-NMR and 13 CNMR spectral studies. The harmonic vibrational frequencies, optimized molecular geometry have been carried out with the help of B3LYP density functional theory method. The stability of the molecule was analyzed by means natural bond orbital analysis and delocalized p-p* interactions. Moreover, the frontier molecular orbital analysis, molecular electrostatic potential surface and thermodynamic properties of DFOC were investigated using DFT calculations.
INTRODUCTION
Dihydropyrimidin-2-(1H)-ones plays a vital role in natural and synthetic organic chemistry. It have wide range of biological activities 1,2 . Such as, anti-leishmanial 3 , anti-tuberculosis 4 , analgesic, anti-inflammatory [5] [6] [7] , antimicrobial 8 , antifungal 9 anti-emetic 10 and antitumor properties 11 . The nonlinear optical active molecules with p _ conjugated backbones, electron donating, electron withdrawing moieties are important class of materials in modern technologies, such as telecommunication and optoelectronics 12 ,multiphoton microscopy 13 , Organic light-emitting diodes (OLED) 14 , organic field effect transistors (OFET) 15 and to achieve hierarchical self-assembly in "all-organic" photovoltaic devices 16 Here, we report synthesis of a new nonlinear molecule ethyl ethyl 4-(3-(2,3-dihydrobenzofuran-5-carboxamido)phenyl)-1,2,3,4-tetrahydro-6-methyl-2-oxopyrimidine-5-carboxylate(DFOC). The optimized molecular structure, FT-IR, FT-Raman freaquencies and NMR chemical shift values were analyze dusing experimental and theoretical approach. The nonlinear optical behavior of the title molecule has been calculated by the first hyperpolarizabilty components. The intramolecular charge transfer occurs from the donor-acceptors interactions are examined using Natural bond orbital analysis. In addition UV-Visible analysis, frontier molecular orbital energies (HOMO and LUMO), electronegativity (χ), hardness (η), Electrophilicity (Ψ) thermodynamic properties, and molecular electrostatic potential maps (MEP) are investigated.
Computational details
The theoreticalcalculation of DFOC were performed quantum chemical calculations of DFOC have been performed usingGaussian 03 program package utilizing DFT/ 6-31G(d,p) the B3LYP level of theory 17-19. By using VEDA4 program, FT-IR, FTRaman frequencies are on the basis of potential energy distribution. 20 The calculated wave number were scaled down uniformly by a factor of 0.9608 for obtaining a decent agreement with experimental results.
ExPERIMENTAL

Synthesis of ethyl1,2,3,4-tetrahydro-6-methyl-4-(3-nitrophenyl)-2-oxopyrimidine-5-carboxylate (I)
Ethanolic mixtures of 3-nitro-benzaldehyde (0. 6 mmol), ethyl acetoacetate (0. 9 mmol) and urea (0. 9 mmol) were stirred in Con. Hydrochloric acid in a RB. The reaction mixture was refluxed at 80 o C for 12h. The thin layer chromatography was performed to check completion of the reaction. The crude content was cooled and poured into crust-ice, the obtained solid product were filtered and washed with ethanol. 7.69-7.67 (m, 1H, ArH), 8.11-8.07 (s, 1H, ArH), 8.13 (s, 1H, NH), 9.36 (s, 1H, NH), 13 
Reduction of compound (I) to ethyl1,2,3,4-tetrahydro-6-methyl-4-(3-aminophenyl)-2-oxopyrimidine-5-carboxylate (II)
The compound I isstirred with 10% Palladium on charcoal in equimolar quantity of ethanol with methanol and ethyl acetate (50%). The reaction mixture was stirred under hydrogen atmosphere for 12 h. Then the completion of reaction TLC monitoring, the reaction mixture was filtered. The filtrate was concentrated under reduced pressure resulting in a solid compound which was further purified by recrystallization. Yield: 73% melting point = 201 o C.
8h, then it was kept at room temperature for 4h. 
Spectral measurements
The FT-IR spectrum of the synthesized DFOC was measured in the 4000-400 cm -1 region at the spectral resolution of 4 cm -1 using on SHIMADZU FT-IR affinity Spectrophotometer (kBr pellet technique). The UV spectrum has been recorded with SHIMADZU-1650 spectrophotometer (l max nm) in spectral grade methanol solvent. NMR spectral studies were carried out using Bruker 300 MHz spectrometer, using TMS as an internal standard and DMSO-d 6 as solvent and recorded at Indian Institute of Technology (IIT), Chennai.
RESULTS and DISCUSSIONS
Molecular geometry
The optimized geometrical parameters of DFOC using DFT/B3LYP6-31 G(d,p) level of theory. The optimized structure of DFOC as shown in fig(1 
Natural bond orbital Analysis
The NBO is an efficient method to analyze the charge transfer interaction of a molecular system 23 
.
In the present investigation the strong delocalization in the aromatic system gives rise the orbital overlap between the p(C-C)→ p*(C-C) interactions gives the strong intra molecular interactions resulting in the p-conjugation due to the p-electron delocalization. These interactions are observed as an increase in electron density (occupancy) in (C-C) antibonding orbitals that weakens the respective bonds 24 . In our study the strong intramolecular interaction between pC 1 -C 2 →p*C 
Vibrational Assignments
The molecular structure of DFOC belongs to C1 point group symmetry there would not be any relevant distribution. The title molecule consists of 56 atoms and expected to have 156 normal modes of vibrations (3N-6). The complete vibrational assignments along with the frequencies are presented in Table 3 . The both recorded and simulated spectra of FT-IR and FT-Raman are shown in Fig (2) and Fig (3) .
Ring 1
In aromatic heterocyclic compounds, the N-H stretching vibrations occur in region 3450-3250 cm -125 .The N-H stretching frequency observed at 3370cm -1 for aryl amide analogues 26 . In the present study the νN 34 -H 36 stretching modes are observed at 3277cm -1 respectively in FT-IR. The lower in frequencies in solid phase may attribute due to hyper conjugation interaction arises with the adjacent carbonyl group. The strong band observed Energy difference between donor(i) and acceptor(j) NBO orbitals. c F(i,j) is the fork matrix element between i and j NBO orbitals.
Ring 2
Aromatic C-H stretching vibrations are expected to observed in the region 3115-3074 cm -1 29 .
In our molecule the aromatic C-H stretching vibrations observed at 3067 cm -1 in FT-Raman spectrum. The C=C stretching vibrations of phenyl rings are assigned region of 1625-1430 cm - 1 . In the phenyl ring, the six carbon atoms undergo coupled vibrations called skeletal vibration 30, 31 . For our present work, the ring C=C stretching vibrations are calculated in theoretical wave number at 1597,1582 cm -1 , respectively. The strong bands observed at 
Ring 3
In the present study, N-H stretching modes are observed at 3270, 3210cm -1 for dihydropyrimidine 32 . The νN 5 -H 8 ,νN 7 -H 6 stretching modes are observed at 3369 and 3277cm -1 respectively in FT-IR. The lower in frequencies in solid The C-N stretching wavenumbers are calculated at 1335 and 1216 cm-1. In pyrimidine molecule C=C stretching observed at 1645cm-1 and 1650-1710 cm-1. In our present investigation the νC1=C2 stretching vibration occurs at 1544 cm-1 in FT-IR and 1546 cm-1 in FT-Raman spectrum. The magnitude of C=C stretching frequency is lower than the expected value is due to presence of carboxylate substituent in the neighbouring atom. The p electron conjugated with the carboxylate group. Generally the carbonyl groups are appeared in the region 1700-1660 of PED contribution. The C-H stretching mode of C-H bond linked to the phenyl group because the C 3 carbon atom in SP 3 hybridization.
Nonlinear optical property
Nonlinear optical material has vast applications in the field of telecommunication, optical interconnections and optical memory for emerging technology in the area of signal processing 40, 41 . In the present study, NLO property of the title molecule has been theoretically predicted and the results are present in the Table 4 . From the results, the total dipole moment of the title molecule (2.5589 Debye) is mainly attributed to an overall imbalance in charge. The first hyperpolarizabilty are calculated about 2.936 x10 -30 esu. The b 0 value of the title compound is six times greater than that of standard urea. Urea is one of the prototypical molecules used in the study of the NLO properties of molecular systems. Hence the investigated molecule a good nonlinear optical material.
Frontier molecular orbital analysis
The frontier molecular orbital analysis (FMOs) were mainly used to predict chemical reactivity, stability and biological implications of a molecular system 42 . predicting the most reactive position in p-electron systems and also explained several types of reactions in conjugated system 43 . As can be seen from the figure 4 HOMO is located on dihydrobenzofuran and partially over pyrimidine ring. By contrast, LUMO is located over dihydropyrimidine with carboxylate side chain of DFOC molecule. Hence, electron delocalization mainly takes place in carboxamide moiety and is also evident from enormous stabilization energy of -CONH from NBO analysis. The small energy gap of ΔE = 4.5765eV is corresponding to the chemical reactivity of the molecule. The globule reactivity descriptors and ΔE values of DFOC is shown in table 5 .
NMR-analysis
The NMR spectroscopy is currently used for structural analysis and functional group determination of biological macromolecules. The experimental and simulate NMR chemical shifts are presented in Table 6 . The observed 1 H and 13 C NMR spectra of the title molecule are given in Fig. 6 10 and C 18 atoms, because of the consequence of lower charge distribution, being favored by the part of effective atomic charges.
In the 1H-NMR chemical shift of title molecule, a singlet at 10.04 ppm confirmed the presence of carboxamido moiety. Moreover, two singlets observed at 9.16 and 7.94 ppm are corresponding signals of two N 5 -H 77 and N 7 -H 9 protons of the dihydropyrimidinone ring. The multiples at 6.86 to7.85 ppm for seven aromatic protons indicate the presence of benzene and benzofuran ring, which correlates to the calculated chemical shift at 6.94-9.29 ppm respectively. In addition, the singlet peak appeared at 2.24 ppm mark the methyl hydrogen in the dihydropyrimidinone ring, and another methyl proton observed at 1.16 -1.46 ppm as triplet represents the ester group. As can be seen from Table 6 , the theoretical chemical shift values are closer agreement with experimental results.
Molecular electrostatic potential
MEP is useful discriptors for determining the reactive sites and hydrogen bonding interactions of the molecule. 46, 47 Accordingto the calculated results the maximum positive region is localized on the N-H bonds (N 5 -H8, N 7 -H 6 , N 34 
UV analysis
In order to understand the electronic transitions of DFOC molecule were performed by TD-DFT method. From fig.7 the absorption maximum of investigated molecule observed at 282 nm and this band is due to the p→p* transition of themolecule. The intensity of the band is very high. The absorption maxima (284 nm) of DFOC is calculated, by TD-DFT/6-31G(d,p) level of theory. The predicted results involving the vertical excitation energies, oscillatorstrength (f) and wavelength are carried out and are listed in Table 7 .
CONCLUSION
This works reports the synthesis and computational analysis of nonlinear molecule ethyl 4-(3-(2,3-dihydrobenzofuran-5-carboxamido) p h e n y l ) -1 , 2 , 3 , 4 -t e t r a h y d r o -6 -m e t h y l -2 -oxopyrimidine-5-carboxylate. The structure was determined and characterized by UV-visible, FT-IR, FT-Raman and NMR spectral studies. The NBO results reveals the strong hyperconjugative interactions occurs in the molecule leads to the highest stabilization energy of of the molecular system. The investigated DFOC have small energy gap 4.5765eV is responsible for the nonlinear optical activity. The first hyperpolarizabilty calculated as 2.936 x10 -30 esu, which is eight times greater than that of reference urea. The effect is even more important for nonlinear molecule with strong intramolecular charge transfer from electron donor group to electron acceptor group (D-П-A) interacting through a conjugated П system. The UV-visible absorption analysis, mainly takes place П -П * transition of the title molecule. The charge sites are identified by the molecular electrostatic potential mapped surface.
